The Measure of Usage, the Usage of Measures: Article Level Metrics at PLoS by Jennifer Lin (Product Manager, Public Library of Science) <jlin@plos.org> L ibrarians have long since utilized usage counts for journal articles as a measure of value to maximize their acquisitions budgets. With significant decreases in library budgets, librarians rely on COUNTER-compliant usage reports for the data they need to make pivotal decisions regarding which subset of published research they will be able to make available to their community. Librarians have employed these measurements for over a decade in their work, while researchers are also increasingly tracking the reach of their work in this fashion.
The broader research community, which encompasses university administration (hiring and tenure/promotion decision makers), funders, and publishers, is entrenched in the prevailing paradigm of measuring the importance of a publication based on the journal that published the article. This approach is beginning to evolve as a more diverse, comprehensive set of metrics is made available. Leading this shift are bibliometricians, research scientists, publishers, and policy-makers, who are innovative in the use of alternative metrics, such as article-level measurements of activity.
Article-Level Metrics
Public Library of Science (PLoS) is the first publisher to actively present measures of impact at the article level, which provides a more focused and granular understanding of the importance and reach of a piece of research.
PLoS has long been aware of the value of measuring the reach of individual articles, creating Article-Level Metrics (ALMs) in 2009 (http://article-level-metrics.plos.org/). ALMs display transparent and comprehensive information about the usage and reach of a published article on the articles page so that the entire academic community can assess the article's value based on what is relevant and important to their discipline.
ALMs offer direct, first-hand views of the dissemination and reach of a research article through an ever-increasing range of different metrics, from the more traditional usage and citation data to the mosaic of social media data. This multi-dimensional suite of indicators captures the research footprint from the moment of publication and dynamically tracks its impact over time. ALMs provide additional and regularly-updated context to the article far in advance of the period in which citations begin to accrue (which can be years after the article's publication date). This diverse set of impact indicators offers numerous ways to assess and navigate research most relevant to the field itself, including: usage, citations, social bookmarking, and dissemination activity, media and blog coverage, and discussion activity and ratings.
The digital environment of today's research enables the collection and analysis of many more data sources and types than ever before. ALMs provide much-needed new checks and balances, greater speed of feedback, and superior relationship mapping and influence tracking, none of which can be replicated by the traditional impact factor. Given the need for more granular, article-level rating and recommendation systems, literature shows that the potential of peer review and recommendation systems is greatly enhanced by various new media and crowdsourcing tools. Different types of Web services, such as social bookmarking, social reference management, social news/recommendations, publisher-hosted comment spaces, and data repositories, all provide insights into the various types of impact that are possible. They can provide post-publication peer review that assists researchers in the assessment of research articles on their own merits and establishes scholars' authority, augments peer review, broadens the scope of existing measures of impact that are tied to journal or publisher brand, and provides ways of discovering and filtering articles. Furthermore, ALMs are a transparent way of mapping and analyzing personal relationships between scientists -making them more quantifiable than ever before -and allowing researchers to estimate which scholarly articles and journals are truly central to their individual flow of information. By using these Web services to collect ALMs on research, we can also cross-validate different types of metrics against each other, providing a useful set of checks and balances.
ALMs and the Power to Transform
No single metric alone can represent research impact, but as a suite of indicators, ALMs provide a more comprehensive view than ever before.
Considered altogether, they have transformative potential across multiple areas in research:
• ALMs are also a powerful way to navigate and discover others' work based on real-time recommendation and collaborative filtering systems synchronized to the custom needs of each individual, whether you are a researcher, publisher, institutional decisionmaker, or funder.
The uses of ALMs are limited only by our awareness of the insight they bring to the research artifact-the published article. In this nascent stage of implementation across publishers, we continue to build the conceptual and technical infrastructure for data generation, display, and maintenance. PLoS continues to develop evaluation and collaboration tools for scientific communication, which incorporate ALMs as a fundamental part of their features in PLoS journals. The PLoS ALMs application is freely available as open source software for other publishers and platforms with similar technology infrastructures. And the application is available for the public to build third-party applications from it. PLoS also includes an API that makes this data available for anyone to re-use and mash-up. All of these offerings further extend the potential for ALMs to impact scholarly research.
Myriad challenges exist in gathering, storing, and making ALMs data available. Third-party data sources are not always consistent or reliable. In addition, significant processing power is needed to churn through these data sources on a daily basis. Understanding and handling possible methods of gaming ALMs data is another challenge that PLoS is undertaking. PLoS is collaborating with other publishers and data providers to establish best practices in these areas and will report on progress regularly through our website and at industry events.
PLoS and its fellow alternative and new metrics advocates continue to expand the understanding of the value of metrics beyond just usage data, establish such measures across all scholarly publications, and develop the supporting technologies. We have seen consistent, steady progress with our own ALMs implementation. The benefits of this system will be increasingly realized in equal measure to the degree of its adoption across the research ecosystem. 
